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1. Spin singlets
Pre-formed pairs

Spin density wave
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What is the Pseudogap?

Orbital currents
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Two Theories of the Phase Diagram
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Fermi Arcs
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Is the T=0 limit of the pseudogap phase a nodal metal?
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Arc Length 1s Linearin I' -> I' ~T -> Arc Length ~T
(lifetime broadened d-wave node)
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Also explains arc collapse below T, (I' -> 0)
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Pockets instead?
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Presence of small pockets indicated by quantum oscillations
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Is it RVB?
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Phase Coherence for Pairs

T T
MF phase
F
pairing coherence
superconductor

X

Pairing occurs below a mean field transition temperature
Coherence occurs below a phase ordering temperature
Superconductivity occurs only below both temperatures

Emery & Kivelson, Nature (1995)



A large Nernst signal (due to fluctuating vortices?) appears above T,
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Normal state

Nomal state Normal state
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Anisotropic Nernst Signal below T* (a # b)
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Nernst effect above T, in LSCO
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Nernst — Aslamazov-Larkin Contribution ( Je ) - (
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Nernst — Correction to Gaussian Theory due to the Pseudogap
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Terahertz conductivity — Evidence of “BKT” physics
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Temperature (K)
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Terahertz conductivity vs Nernst and diamagnetism
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Enhanced diamagnetism due to orbital moments above T_?
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Voltage noise due to vortices
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T (K)

Angular magnetoresistance consistent with vortices above T,
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Vortex Drag (Giaever transformer)

Liquid state vortex

H Oxydized insulating layer / Optimal-doped YBCO
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Drag 1s a sensitive probe of superconducting fluctuations
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Trapping vortices above T,
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Magneto-resistance oscillations from patterned holes

A Superconducting Flux Quanta per Unit Cell,
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Superconductor-insulator scaling in LSCO with R, ~ 2e
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CONCLUSIONS

Superconducting fluctuations do exist well above T,
but tend to follow a power law behavior

The temperature range of “exponential” behavior as
revealed by conductivity measurements 1s limited

If pseudo-vortices do exist, they are likely limited to
a narrow temperature regime above T,

Is the diamagnetism observed well above T, due to
pairs or orbital currents?



